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AMENDMENTS 

In the Claims : 

Please amend claims 1, 3-9, 12, 14-15, 17-24, 26, 28-36 and cancel claims 2 and 16. 

1 . (Currently Amended) An electrophoresis apparatus for processing compounds in small 
sample volumess^ by electrophor o tic s eparat is m, the nppnintnn comprising: 

(a) a cathode in a static cathode buffer zone or compartment; 

(b) an anode in a static anode buffer zone or compartment, the cathode disposed relative to 
the anode so as to be adapted to generate an electric field in an electric field area therebetween 
upon application of a voltage potential between the cathode and anode; 

(c> a first non-tsoelectric separation barrier disposed in the electric field area; 
(d) a second non-isoelectric separation barrier disposed between a selected one of the 
cathode buffer zone and the anode buffer zone and the first barrier so as to define a first chamber 
having an interstitial volume of less than 5 mLe r chamber therebetween; 

wherein in use, electrophoretic buffer is disposed in the cathode buffer zone and the 
anode buffer zone, a sample eensftteerrt -containing one or more compounds is provided to the 
first interstitial volumc chamber ; wherein upon application of the voltage potential a selected 
separation product compound is removed from the sample constituent through a s e l e cted one of 
the first aad-or second non-isoelectric separation barriers; and provided to a a oloct o d one of the 
cathode buffer zone or a nd-the anode buffer zones; and wherein there is substantially no 
circulation of buffer or sample constituent in the buffer zones or the first int e rstitial 
volum c chamber . 

2. (Cancel) 3% € apparatus according to claim I wh e rein the ■ small volume io logs than about 
5 mL, 

3. (Currently Amended) The apparatus according to claim 3-J_wherein the interstitial s mall 
volume is less than or equal to about 2 mL. 

4. (Currently Amended) The apparatus according to claim 3_wherein the interstitial smatl 
volume is from about 0.02 mL to about 0. 1 mL. 

5. (Currently Amended) The apparatus according to claim 1 wherein a ratio of 
interstitialsample volume to barrier surface area in the chamber is less than about 1 mL/cm 2 . 
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6. (Currently Amended) The apparatus according to claim l_wherein the ratio of interstitial 
volume to banner surface area in the chamber is less than or equal to about 0.5 mL/cm 2 . 

7. (Currently Amended) The apparatus according to claim ljwherein the ratio of interstitial 
volume to barrier surface area in the chamber is less than or equal to about 0.1 mL/cm 2 . 

8. (Currently Amended) The apparatus according to claim 1 wherein the ratio of interstitial 
volume to bamer surface area in the chamber is about 0.02 mL/cm 2 . 

9. (Currently Amended) The apparatus according to claim 1 wherein the first and second 
barriers are non-isoelectric m embranes arid whoroin ouch mornbranoo arc selected from the group 
consisting of electrophoresis separation membranes having a defined pore size or restriction 
membranes which allow flow of ions into and out of a chamber or compartment under the 
influence of an electric field but do not allow movement of macromolecules, or a combination 
thereof. 

10. The apparatus according to claim 9 wherein at least one of the first and second 
membranes is an ion-permeable electrophoresis separation membrane comprised of 
polyacrylamide and having a molecule mass cut-off from about 1 kDa to about 1500 kDa. 

11. The apparatus according to claim 10 wherein a selected one of the first and second 
membranes is an ion-permeable electrophoresis separation membrane comprised of 
polyacrylamide and having a molecule mass cut-off from about 1 kDa to about 1500 kDa and the 
other membrane is a restriction membrane comprised of polyacrylamide and having a molecular 
mass cut-off less than the separation membrane. 

12. (Currently Amended) The apparatus according to claim 1 wherein the first and second 
separation barriers are non-isoelectric m embranes aa- d o uoh membran es-are-comprised of 
materials selected from the group consisting of ultrafiltration materials, electrodialysis materials, 
haemodialysis materials, and combinations thereof. 

13. The apparatus according to claim 1 wherein the first and second separation barriers are 
adapted to be removed from the apparatus. 

14. (Currently Amended) The apparatus according to claim 1 comprising a plurality of 
separation membranes space apart defining a plurality of chambers having an interstitial volume 
sof less than 5 mL . 

15. (Currently Amended) An electrophoresis apparatus for processing compounds in small 
sample v olumess by eleotrophoretic separation, th o apparatus comprising: 
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(a) a cathode in a static cathode buffer zone or compartment; 

(b) an anode in a static anode buffer zone or compartment, the cathode disposed 
relative to the anode so as to be adapted to generate an electric field in an electric field area 
therebetween upon application of a voltage potential between the cathode and anode; 

(c) a first non-isoelectric separation barrier disposed in the electric field area; 

(d) a second non-isoelectric separation barrier disposed between the cathode buffer 
zone and the first barrier so as to define a first chamber having an interstitial volume of less than 
5 mL or chamb e r therebetween; 

(e) a third separation barrier disposed between the anode buffer zone and the first 
barrier so as to define a second interstitial volume or chamber having a interstitial volume of less 
than 5 mL therebetween; 

wherein in use, electrophoretic buffer is disposed in the cathode buffer zone, the anode buffer 
zone and at least one of the first int e rstitial and second inters titial volumcs chamhei*s , a sample 
c o nsti t uent c ontaining one or more compounds is provided to a selected one of the first 
in terstitial and second interstitial volii ffle schambers ; wherein upon application of the voltage 
potential, a selected separati on produc t compound is removed from the sample con s tituent 
through the first separation barrier, and provided to the other of the first interstitial and second 
inter s titial volumos c hambers : and wherein there is substantially no circulation of buffer or 
sample constituent in the buffer zones, the first interstitial volmn echamber or the second 
interstitial volume chamber . 

16. (Cancel) ¥he-ap paratus accord i ng to claim 15 wher e in th o small volume ia loss than 
a bout 5 mL. 

1 7. (Currently Amended) The apparatus according to claim 1 S.wherein the interstitial smaH 
volume is less than or equal to about 2 mL. 

1 8. (Currently Amended) The apparatus according to claim 17_wherein the interstitial smaH 
volume is from about 0.02 mL to about 0. 1 mL. 

19. (Currently Amended) The apparatus according claim lSjvherein a ratio of 
interstitials ample volume to barrier surface area in a chamber is less than about 1 mL/cm 2 . 

20. (Currently Amended) The apparatus according to claim 19_wherein the ratio of 
interstitial volume to barrier surface area in a chamber is less than or equal to about 0.5 mL/cm 2 . 
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2 1 . (Currently Amended) The apparatus according to claim 20 wherein the ratio of 
interstitial volume to banner surface area in a chamber is less than or equal to about 0.1 mL/cm 2 . 

22. (Currently Amended) The apparatus according to claim 21 wherein the ratio of sample 
volume to barrier surface area in a chamber is about 0.02 mL/cm 2 . 

23. The apparatus according to claim 1 5 wherein the first separation barrier is an 
electrophoresis membrane having a defined pore size and the second and third separation barriers 
are restriction membranes which allow flow of ions into and out of a chamber or compartment 
under the influence of an electric field. 

24. The apparatus according to claim 23 wherein the separation membrane is an ion- 
permeable electrophoresis separation membranes comprised of polyacrylamide and having a 
molecule mass cut-off from about 1 kDa to about 1500 kDa. 

25. The apparatus according to claim 24 wherein the restriction membrane is comprised of 
polyacrylamide and having a molecular mass cut-off less than the separation membrane. 

26. (Currently Amended) The apparatus according to claim 15 wherein the first, second and 
third separation barriers are membranes and such membranes comprised of materials selected 
from the group consisting of ultrafiltration materials, electrodialysis materials, haemodialysis 
materials, and combinations thereof. 

27. The apparatus according to claim 15 wherein the first, second and third separation 
barriers membranes are adapted to be removed from the apparatus. 

28. (Currently Amended) An electrophoresis apparatus for processing compounds in small 
sample volumess- by-eteet rophorotio separation, the -a ppnnit i ip . comprising: 

(a) a cathode in a static cathode buffer zone or compartment; 

(b) an anode in a static anode buffer zone or compartment, the cathode disposed relative to 
the anode so as to be adapted to generate an electric field in an electric field area therebetween 
upon application of a voltage potential between the cathode and anode; 

(c) - a first non-isoelectric separation barrier disposed in the electric field area; 

(d) a second non-isoelectric separation barrier disposed between a selected one of the 
cathode buffer zone and the anode buffer zone and the first barrier so as to define a first sample 
chamber having an i nterstitial volume of less than 5 mL therebetween; 

(e) a third non-isoelectric s eparation barrier disposed between the anode buffer zone an the 
first barrier so as to define a first separation chamber having an interstitial volume of less than 5 
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mL therebetween; wherein in use, electrophoretic buffer is disposed in the cathode buffer zone 
and the anode buffer zone, and at least one of the first sample interstitial chamber and first 
separation int e rstitial volumes chamber . a sample constitu e nt containing one or more compounds 
is provided to the first interstitial volum esample chamber : wherein upon application of the 


provided to the first separation-jflste r s titial vol um echamben and wherein there is substantially no 
circulation of buffer or sample constituent in the buffer zones or the first separation in terstitial 
volum o chamber . 

29. (Currently Amended) The apparatus according to claim 28 wherein a least fourth 
separation barrier is disposed between the second separation barrier and the cathode buffer zone 
to define at least a se cond sampl e third chamber having an interstitial volume less than about 5 
mL. w herein sample eenstitu ents arc is provided to a_selected second and third sample interstitial 
voJume s chamber , wherein upon application of the voltage potential, a selected sep aration 
pfoduei compound is removed from the sample c o nstitu e nts, through the separation barriers, and 
provided to the first sepa ratio n in tersti tial volum echamber . 



30. (Currently Amended) The apparatus according to claim 28 wherein at least a fifth 
separation barrier is disposed between the third separation barrier and the anode buffer zone to 
define at least a second separatio nf ourth chamber having an interstitial volume of less than 5 mL . 
wherein the sample constituents are is provided to selected sampl e inte rs titial volum e s chambers. 
wherein upon application of the voltage potential, a selected separation produc t compound is 
removed from the sample-c onstituen ts^ through the separation barriers, and provided to ^selected 


3 1 . (Currently Amended) The apparatus according to claim 30 wherein the apparatus further 
comprises at least a second cathode in a second static cathode buffer zone and a second anode in 
second static anode zone disposed relative to the second cathode so as to be adapted to generate 
an electric field between aselected s ampl e interstitial volumo s chamber and another selected 
s eparation interstitial volum e s chamber . 

32. (Currently Amended) The apparatus according to claim 1 5 wherein at least a fifth 
separation barrier is disposed between the third separation barrier and the anode buffer zone to 
define at least a second separation -chamber having an interstitial volum e of less than 5 mL. 
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wherein a-the sample constituent is provided to the first sample interstitial volumoG c haniber . 
wherein upon application of the voltage potential, a selected separation product comnound is 
removed from the sample- con s t it uen t, through the separation barriers, and provided to selected 
separation interstitial volum e G chamber . 

33. (Currently Amended) A method for de-salting or dialysing a small volume sample 
containing at least one compound and one or more salts , t ho method comprising: 

(a) providing an apparatus according to claim 1 ; 

(b) adding buffer to the cathode and anode buffer zones or compartments; 

(c) placing a sample in the first interstitial volum e or chamber; and 

(d) applying a voltage potential, wherein upon application of the voltage potential, and one 
or more saltsselected salts in the sample are removed from the mixture sample through a selected 
one of the first and second separation banders and provided to a selected one of the cathode 
buffer zone and the anode buffer zone, wherein at least one compound is substantially retained in 
the first interstitial volum echamber , and wherein there is substantially no circulation of buffer or 
sample eenst itu e nt in the buffer zones and the first i nterstitial volum e chamber . 

34. (Currently Amended) A method for de-salting or dialysing a small volume sample 
containing at least one compound and one or more salts , tho mothod comprising:- 

(a) providing an apparatus according to claim 15; 

(b) adding buffer to the cathode and anode buffer zones or compartments and to at least one 
of the interstitial volumes or chambers; 

(c) placing a sample in a selected one of the first interstitial and second interstitial volum e s 
OF-chambers; and 

(d) applying a voltage potential between the first interstitial and second intorctitial 
volumos chambers. wherein upon application of the voltage potential, s e lected and one or more 
salts - safe-in the sample arejemoved from the mixture through a selected one of the first 
separation barrier and provided to the other of the first int e rstitial and second int e rstitial 
vetemechamber, wherein at least one compound is substantially retained in first interstitial 
vetum echamber from which the seleeted-salfe were-isremoved, wherein there is substantially no 
circulation of buffer or sample constituent in the buffer zones, the first interstitia l 
vfrfeffl echamber. and the second interstitial volum o chamber . 
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35. (Currently Amended) A method of separating a compound in asmall sample volumes ef 


(a) providing an apparatus according to claim 1 ; 

(b) adding buffer to the cathode and anode buffer zones or compartments; 

(c) placing a sample containing one or more compounds in the first interstitial - volum e or 
chamber; and 

(d) applying a voltage potential, wherein upon application of the voltage potential, selecte d 
s e paration p roduct s a compound in the sample arens removed from the mixture sample through a 
selected one of the first and second separation barriers and provided to a selected one of the 
cathode buffer zone and the anode buffer zone, wherein at least one compound is substantially 
retained in the first interstitial volumc c hamben and wherein there is substantially no circulation 
of buffer or sample constituent in the buffer zones and the first i nterstitial volum e chamber . 

36. (Currently Amended) A method of separating a compound in small sample volumes ef 
solution -by electrophoretic separatiorh-* he method comprising: 

(a) providing an apparatus according to claim 15; 

(b) adding buffer to the cathode and anode buffer zones or compartments and to at least one 
of the interstitial volumes or chambers; 

(c) placing a sample containing a .mixture of two or more compounds in a selected one of the 
first interstitial and second interstitial volumes or chambers-; and 

(d) applying a voltage potential between the first i ntcrstitial -and second interstitial voliimos 
chambers, wherein upon application of the voltage potential, sele cted s eparation product s a first 
compound in the sample aroisremoved from the mixture through a selected one of the first 
separation barrier and provided to the other of the first int er s titia l-and second interstit ial 
vofara echamber. wherein at least on e a second compound is substantially retained in first 
nterstitial volum e chamber from which the s e lected separation produot s first compound was wefe 
removed, wherein there is substantially no circulation of buffer or sample constituent in the 
buffer zones, the first interstitial volum echamber . and the second interstitial volum e chamber . 
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